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缩略词表 
                        
英文缩写             英文名称                中文名称 
  Amp               Ampicillin                氨苄青霉素 
CCD camera   Charge-Coupled Device Camera     电荷耦合元件 
                                    图像传感器 
cm                 centimeter               厘米，长度单位 
DIC           Differential Interference Contrast       微分干涉相差 
DNA              Deoxyribonucleic acid            脱氧核糖核酸 
FUDR                 Floxuridine                 氟脲嘧啶脱氧核苷 
GFP             Green Fluorescent Protein           绿色荧光蛋白 
h                   hour                   小时，时间单位 
  IPTG       Isopropyl β-D-1-Thiogalactopyranoside  异丙基-β-D-硫代 
吡喃半乳糖苷 
L                      liter                      升，体积单位 
L1                    Larva 1                    第一期幼虫 
L2                    Larva 2                    第二期幼虫 
L3                    Larva 3                    第三期幼虫 
L4                    Larva 4                    第四期幼虫 
LB            Luria-Bertani culture medium          溶菌肉汤培养基 
Min                   minute                  分，时间单位 
mL                    milliliter                   毫升，体积单位 
mm                millimeter                毫米，长度单位 
NGM            Nematode Growth Medium          线虫生长培养基 
RNA                RiboNucleic Acid              核糖核酸 
RNAi                RNA interference              RNA 干扰 
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抗热性增强并没有必然联系：FTT-2 蛋白序列中第 90 到 185 个氨基酸可能对个
体寿命的延长至关重要，而除了核输出信号以及 C 端可变端之外的其他结构域
可能对其增强的抗热性是必须的。本文的这些研究结果将有助于加深人们对其他
物种中 14-3-3 蛋白功能的认识。 
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Abstract 
The 14-3-3 proteins are a family of widely expressed and highly conserved acidic 
polypeptide in all eukaryotic cells. They are involved in diverse signalling pathways, 
such as cell cycle regulation, apoptosis, metabolize and signal transduction. There are 
two 14-3-3 proteins FTT-2 and PAR-5 in C. elegans. Previous results showed that 
ftt-2 and par-5 are widely expressed in many tissue and they extended lifespan when 
overepxressed.  To investigate in which tissue(s) they function for lifespan 
regulation, we generated the transgenic lines expressing FTT-2::GFP in specific 
tissues. Lifespan analyses of these transgenic lines showed that transgenic line 
overexpressing FTT-2::GFP in hypodermis, intestine, pharyngeal muscles and body 
wall muscles could extend lifespan. Noticeably, the transgenic line overexpressing 
FTT-2 proteins in the pharynx could dramatically extend lifespan. This result 
demonstrate that FTT-2 expressing in pharyngeal muscles may play a key role in C. 
elegans lifespan regulation. To reveal the mechanism of this lifepsan extension, we 
further analyzed its phenotype and stress sensitivity. Interestingly, it showed 
significantly increased thermotolerance, but not resistance to other stresses. To further 
examine the possible relationship between its increased thermotolerance and longevity, 
we created transgenic lines expressing different FTT-2 protein truncations deleted 
distinct structural domains and analyzed their phenotypes. Our results suggested that 
longer lifespan is not necessarily coupled with heat-resistance:  90-185 amino acid of 
FTT-2 protein may be important for the lifespan regulation and all other structural 
domains except nuclear export signal and C’ variable region may be required for 
increased thermotolerance These result will be helpful to further understand the 
functions of 14-3-3 proteins in other species 
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前言 
1  秀丽隐杆线虫的研究概况 
1.1   秀丽隐杆线虫的简介 
秀丽隐杆线虫为线形动物门，线虫纲动物，学名为 Caenorhbditis elegans，







胎发育期，这个时期使受精卵发育成 L1 期的线虫，Ll 期线虫结构上与成虫相似，
只是更小一些，约 250 um 长。胚胎后期发育包括四个幼虫期即 L1 期到 L4 期，
后一次蜕皮后变成成虫。当线虫处在高的数量密度和缺乏食物的情况下，会在
第二次蜕皮后进入 dauer 期而不是进入 L3 期（图 1）。dauer 期的线虫比 L3 的幼
虫要瘦小一些，体表有一层较厚的角质层覆盖物，不爱运动并长时间保持这种
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图 1 秀丽隐杆线虫在 22℃下的生命周期 
Figure 1 C. elegans life cycle at 22℃ 
（From Sadozai, Eukaryon Journal, 2011） 
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